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QIAGEN Sample and Assay Technologies
QIAGEN is the leading provider of innovative sample and assay technologies, enabling
the isolation and detection of contents of any biological sample. Our advanced, 
high-quality products and services ensure success from sample to result.

QIAGEN sets standards in:

■ Purification of DNA, RNA, and proteins

■ Nucleic acid and protein assays

■ microRNA research and RNAi

■ Automation of sample and assay technologies

Our mission is to enable you to achieve outstanding success and breakthroughs. For
more information, visit www.qiagen.com.
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Kit Contents

QIAEX II Gel Extraction Kit (150) (500)

Catalog no. 20021 20051

No. of preparations* (10 µl QIAEX II per prep) 150 500

QIAEX II Suspension 3 x 0.5 ml 10 x 0.5 ml

Buffer QX1† (with pH indicator) 2 x 100 ml 6 x 100 ml

Buffer PE (concentrate) 2 x 20 ml 6 x 20 ml

Handbook 1 1

* Routine purifications from gel slices >100 mg which contain fragments <100 bp or where the gels are
>2% agarose require additional Buffer QX1 to perform the full number of extractions (see 
Ordering Information, page 22).

† Buffer QX1 contains chaotropic salt which is an irritant. Take appropriate laboratory safety precautions
and wear gloves when handling.

Storage
The QIAEXII Gel Extraction Kit should be stored dry at room temperature (15–25°C). When
stored under these conditions and handled appropriately, the kit can be stored for at
least 12 months without showing any reduction in performance, capacity, or quality of
separation.

Product Use Limitations
The QIAEX II Gel Extraction Kit is intended for molecular biology applications. This product
is neither intended for the diagnosis, prevention, or treatment of a disease, nor has it been
validated for such use either alone or in combination with other products. Therefore, the
performance characteristics of the product for clinical use (i.e., diagnostic, prognostic,
therapeutic, or blood banking) are unknown.

QIAEX II Handbook   10/20084
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Product Warranty and Satisfaction Guarantee
QIAGEN guarantees the performance of all products in the manner described in our
product literature. The purchaser must determine the suitability of the product for its
particular use. Should any product fail to perform satisfactorily due to any reason other
than misuse, QIAGEN will replace it free of charge or refund the purchase price. We
reserve the right to change, alter, or modify any product to enhance its performance
and design. If a QIAGEN product does not meet your expectations, simply call your
local Technical Service Department or distributor. We will credit your account or
exchange the product — as you wish. Separate conditions apply to QIAGEN scientific
instruments, service products, and to products shipped on dry ice. Please inquire for
more information.

A copy of QIAGEN terms and conditions can be obtained on request, and is also
provided on the back of our invoices. If you have questions about product specifications
or performance, please call QIAGEN Technical Services or your local distributor (see
back cover or visit www.qiagen.com).

Technical Assistance
At QIAGEN, we pride ourselves on the quality and availability of our technical support.
Our Technical Service Departments are staffed by experienced scientists with extensive
practical and theoretical expertise in sample and assay technologies and the use of
QIAGEN products. If you have any questions or experience any difficulties regarding
the QIAEX II Gel Extraction Kit or QIAGEN products in general, please do not hesitate
to contact us.

QIAGEN customers are also a major source of information regarding advanced or
specialized uses of our products. This information is helpful to other scientists as well as
to the researchers at QIAGEN. We therefore also encourage you to contact us if you
have any suggestions about product performance or new applications and techniques.

For technical assistance and more information, please see our Technical Support Center
at www.qiagen.com/Support or call one of the QIAGEN Technical Service
Departments or local distributors (see back cover or visit www.qiagen.com).
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Safety Information
When working with chemicals, always wear a suitable lab coat, disposable gloves,
and protective goggles. For more information, please consult the appropriate material
safety data sheets (MSDSs). These are available online in convenient and compact PDF
format at www.qiagen.com/support/MSDS.aspx where you can find, view, and print
the MSDS for each QIAGEN kit and kit component.

24-hour emergency information

Emergency medical information in English, French, and German can be obtained
24 hours a day from:

Poison Information Center Mainz, Germany

Tel: +49-6131-19240

Product Specifications
Maximum binding capacity: 5 µg DNA per 10 µl QIAEX II suspension

Recovery: 60–95% of DNA fragments 40 bp – 50 kb

Minimum elution volume: 20 µl

Quality Control
As part of the stringent QIAGEN quality assurance program, the performance of the
QIAEX II Gel Extraction Kit is monitored routinely and on a lot-to-lot basis. The QIAEX
II Gel Extraction Kit is tested by isolation of DNA fragments of various sizes from either
aqueous solution or agarose gel. The quality of the isolated DNA is checked by several
assays commonly used for nucleic acids. The DNA binding capacity of QIAEX II resin
is tested by determining the recovery from a specific amount of loaded DNA.
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Introduction
The QIAEX II Gel Extraction Kit is designed to extract and purify DNA from any agarose
gel in either TAE (Tris-acetate/EDTA) or TBE (Tris-borate/EDTA) buffer without phenol
extraction or ethanol precipitation. The QIAEX II silica particles have been optimized
to enhance recovery of very small and very large DNA fragments. DNA molecules of
40 bp to 50 kb are adsorbed to QIAEX II particles in the presence of high salt. All non-
nucleic acid impurities such as agarose, proteins, salts, and ethidium bromide are removed
during washing steps. The pure DNA is efficiently eluted in just 20 µl of Tris buffer or
water and is suitable for most subsequent applications, e.g., restriction digestion,
labeling, ligation, PCR, sequencing, and microinjection (see Applications using QIAEX II
Purified Fragments, page 11).

Principle
With the QIAEX II Gel Extraction Kit, extraction and purification of DNA fragments are
based on solubilization of agarose and selective, quantitative adsorption of nucleic
acids to the QIAEX II silica-gel particles in the presence of high salt. Elution of the DNA
is accomplished with a low-salt solution such as Tris buffer or water.

Solubilization of agarose without NaI

The optimized Buffer QX1 in the QIAEX II Gel Extraction Kits efficiently solubilizes
agarose, and does not contain NaI. Residual NaI may be difficult to remove from DNA
samples, and reduces the efficiency of subsequent enzymatic reactions such as blunt-
end ligation.

The standard QIAEX II Gel Extraction protocol is used to extract DNA from 0.3–2% 
standard or low-melt agarose gels in TAE or TBE buffer. The concentration of agarose
in the gel determines the size range of DNA molecules which can be resolved (Table 1).

Table 1. Separation range in TAE gels containing different concentrations of agarose (1) 

Agarose Size of DNA fragments separated 

0.3% 5 – 60 kb

0.5% 1 – 30 kb

0.7% 0.8 – 12 kb

1.0% 0.5 – 10 kb

1.2% 0.4 – 7 kb

1.5% 0.2 – 3 kb

2.0% 0.05 – 2 kb
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A typical agarose gel slice is solubilized by adding 3 volumes of Buffer QX1 to 
1 volume of gel (e.g., 300 µl of Buffer QX1 is added to 100 mg gel slice) and incubating
at 50°C for 10 minutes. The high concentration of a chaotropic salt in Buffer QX1
disrupts hydrogen bonding between sugars in the agarose polymer, allowing solubilization
of the gel slice. In addition, the high salt concentration dissociates DNA binding
proteins from the DNA fragments.

A �2% agarose gel slice is normally solubilized within 2–3 minutes with Buffer QX1 at
50°C. The incubation with QIAEX II is extended to 10 minutes to complete the
adsorption of DNA to the QIAEX II particles.

Efficient DNA adsorption to QIAEX II — salt and pH dependence

Adsorption of DNA to glass, silica gel, or diatomaceous earth in high salt is a well
known phenomenon (2). Incubation of a DNA solution in a highly electrolytic
environment with large anions (e.g., from chaotropic salts) causes a modification in the
structure of water (3), forcing the DNA to adsorb to the silica particles. Adsorption of
fragments smaller than 100 bp is enhanced by increasing the salt concentration, while
fragments larger than 4 kb are adsorbed at lower salt concentrations.

Adsorption of DNA to silica also depends on pH. Adsorption efficiency is typically 95%
if the pH is �7.5, and is drastically reduced at higher pH (Figure 1). If the pH of the
binding mixture is >7.5, the optimal pH for DNA binding can be achieved by adding a
small volume of 3 M sodium acetate, pH 5.0.
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Figure 1. pH dependence of DNA adsorption to silica. One microgram of a 2.9 kb fragment was adsorbed at
different pH values and eluted with 10 mM Tris·Cl, pH 8.5. The graph shows percentage DNA recovery,
reflecting the relative adsorption efficiency, versus pH of adsorption.
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QIAEX II Gel Extraction Procedure

Solubilized gel slice
+ QIAEX II particles

Bind

Collect

Wash

Elute

Pure DNA Fragment
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Figure 2. Indicator dye in solubilization and binding Buffer QX1 identifies optimal pH for DNA binding.

Washing

DNA molecules bind to the QIAEX II particles during the adsorption step, and all non-
nucleic acid impurities such as agarose, proteins, ethidium bromide, and salts remain
in the supernatant. A high salt wash with Buffer QX1 removes residual agarose, and
two washes with ethanol-containing Buffer PE efficiently remove salt contaminants. All
traces of supernatant must be carefully removed at each step to eliminate impurities and
reduce buffer carryover.

Washed QIAEX II particles carrying adsorbed DNA are pelleted and air-dried at room
temperature for 10–15 minutes. Drying the pellet is necessary to remove all traces of
residual ethanol which may interfere with subsequent enzymatic reactions.

pH indicator in solubilization and binding Buffer QX1

Buffer QX1 in the QIAEX II Gel Extraction Kit is used for solubilization of agarose gel
slices and binding of DNA to the QIAEX II silica particles. Buffer QX1 contains a pH indicator,
allowing easy determination of the optimal pH for DNA binding. DNA adsorption
requires a pH �7.5, and the pH indicator appears yellow in this range. If the pH is
>7.5, which can occur if the agarose gel electrophoresis buffer is frequently used or
incorrectly prepared, the binding mixture turns orange or violet (Figure 2). This means that
the pH of the sample exceeds the buffering capacity of Buffer QX1 and DNA adsorption
will be inefficient. In this case, the pH of the binding mixture can easily be corrected by
addition of a small volume of 3 M sodium acetate, pH 5.0, before proceeding with the
protocol.

The color of the binding mixture allows easy visualization of any unsolubilized agarose,
ensuring complete solubilization and maximum yields. The indicator dye does not
interfere with DNA binding and is completely removed during the cleanup procedure.

Optimal pH pH too high
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Elution in low-salt solutions

Elution efficiency depends on pH and salt concentration. Contrary to adsorption, elution
is best under basic conditions and low salt concentrations when using QIAEX II. DNA
is typically eluted with 20 µl of 10 mM Tris·Cl, pH 8.5, or with water. The maximum
elution efficiency is achieved between pH 7.0 and 8.5. When using water to elute, make
sure that the pH value is within this range. In addition, DNA must be stored at –20°C
when eluted with water, since DNA may degrade in the absence of a buffering agent.
The purified DNA can also be eluted in TE (10 mM Tris·Cl, 1 mM EDTA, pH 8.0), but the
EDTA may inhibit subsequent enzymatic reactions.

Elution efficiency also depends on temperature. DNA fragments smaller than 4 kb are
recovered with 70–95% efficiency when eluted at room temperature with a 5-min
incubation. For efficient elution of DNA fragments larger than 4 kb, the incubation
temperature should be increased to 50°C.

After elution, QIAEX II is pelleted by centrifugation. The supernatant containing pure
DNA is easily removed from the QIAEX II pellet, ready for use in subsequent
applications.

Applications using QIAEX II purified fragments

DNA purified with QIAEX II is suitable for various applications, for example, restriction
digestion, labeling, ligation, transformation, PCR, sequencing, in vitro transcription,
and microinjection. Some applications, such as sequencing, blunt-end ligation, in vitro
transcription, or microinjection, are highly sensitive to resin carryover and residual salts,
and therefore all traces of supernatant must be carefully removed at each wash step.
After elution, the supernatant containing the pure DNA should be carefully removed from
the QIAEX II pellet. If necessary, the supernatant may be centrifuged a second time to
ensure complete removal of all QIAEX II particles.

For sensitive downstream applications such as fluorescent sequencing, QIAquick™ Gel
Extraction Kits (see Ordering Information, page 22) are recommended. QIAquick Gel
Extraction Kits combine a convenient microspin format with a specially designed silica
membrane. The quality of the purified DNA is less dependent on the handling
procedures.
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Protocol: Extraction of 40 bp to 50 kb DNA fragments
from Agarose Gels
This protocol is designed for the extraction of 40 bp to 50 kb DNA fragments from 
0.3–2% standard or low-melt agarose gels in TAE or TBE buffers.

Important points before starting

■ The yellow color of Buffer QX1 indicates a pH �7.5.

■ Add ethanol (96–100%) to Buffer PE before use (see bottle label for volume).

■ A heating block or water bath at 50°C is required.

■ 3 M sodium acetate, pH 5.0, may be necessary.

■ All centrifugation steps are at maximum speed (≥10,000 x g, ~13,000 rpm) in a
conventional, table-top microcentrifuge.

■ For DNA fragments larger than 10 kb, mix by gently flicking the tube to avoid
shearing the DNA. Do not vortex the tube.

Procedure

1. Excise the DNA band from the agarose gel with a clean, sharp scalpel.

Minimize the size of the gel slice by removing excess agarose. Use a 1.5 ml
microfuge tube for processing up to 250 mg agarose.

2. Weigh the gel slice in a colorless tube. Add 3 volumes of Buffer QX1 to 1 volume
of gel for DNA fragments 100 bp – 4 kb; otherwise, follow the table below.

For example, add 300 µl of Buffer QX1 to each 100 mg of gel.

Table 2. Addition of Buffer QXI

DNA fragments <100 bp Add 6 volumes of Buffer QX1

DNA fragments >4 kb Add 3 volumes of Buffer QX1 
plus 2 volumes of H2O

>2% or Metaphor agarose gels Add 6 volumes of Buffer QX1
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3. Resuspend QIAEX II by vortexing for 30 s. Add QIAEX II to the sample according
to the table below and mix.

Table 3. Addition of QIAEX II

�2 µg DNA Add 10 µl of QIAEX II

2–10 µg DNA Add 30 µl of QIAEX II

Each additional 10 µg DNA Add additional 30 µl of QIAEX II

4. Incubate at 50°C for 10 min to solubilize the agarose and bind the DNA. Mix by 
vortexing* every 2 min to keep QIAEX II in suspension. Check that the color of the
mixture is yellow.

If the color of the mixture is orange or purple, add 10 µl 3 M sodium acetate, pH
5.0, and mix. The color should turn to yellow. The incubation should then be
continued for an additional 5 min at least. 

The adsorption of DNA to QIAEX II particles is only efficient at pH �7.5. Buffer
QX1 now contains a pH indicator which is yellow at pH �7.5, and orange or violet
at higher pH, allowing easy determination of the optimal pH for DNA binding.

5. Centrifuge the sample for 30 s and carefully remove supernatant with a pipet.

6. Wash the pellet with 500 µl of Buffer QX1.

Resuspend the pellet by vortexing*. Centrifuge the sample for 30 s and remove
all traces of supernatant with a pipet. This wash step removes residual agarose
contaminants.

7. Wash the pellet twice with 500 µl of Buffer PE.

Resuspend the pellet by vortexing*. Centrifuge the sample for 30 s and carefully
remove all traces of supernatant with a pipet. These washing steps remove residual
salt contaminants.

8. Air-dry the pellet for 10–15 min or until the pellet becomes white.

If 30 µl of QIAEX II suspension is used, air-dry the pellet for approximately 30 min.
Do not vacuum dry, as this may cause overdrying. Overdrying the QIAEX II pellet
may result in decreased elution efficiency.

9. To elute DNA, add 20 µl of 10 mM Tris·Cl, pH 8.5 or H2O and resuspend the pellet
by vortexing*. Incubate according to the table in the next page.

* For fragments larger than 10 kb, resuspend the pellet by inverting and flicking the tube. Vortexing can
cause shearing of large DNA fragments.
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Table 4. Incubation conditions

DNA fragments �4 kb Incubate at room temp. for 5 min

DNA fragments 4–10 kb Incubate at 50°C for 5 min

DNA fragments >10 kb Incubate at 50°C for 10 min

Elution efficiency is dependent on pH. The maximum elution efficiency is achieved
between pH 7.0 and 8.5. When using water for elution, make sure that the pH is
within this range, and store DNA at –20°C as DNA may degrade in the absence
of a buffering agent. The purified DNA can also be eluted in TE buffer (10 mM
Tris·Cl, 1 mM EDTA, pH 8.0) but the EDTA may inhibit subsequent enzymatic reac-
tions.

10. Centrifuge for 30 s. Carefully pipet the supernatant into a clean tube.

The supernatant now contains the purified DNA. 

11. Optional: repeat steps 9 and 10 and combine the eluates.

A second elution step will increase the yield by approximately 10–15%.
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Protocol: Extraction of DNA fragments from
Polyacrylamide Gels
Imporrant points before starting:

■ The yellow color of Buffer QX1 indicates a pH �7.5.

■ Add ethanol (96–100%) to Buffer PE before use (see bottle label for volume).

■ A heating block or water bath at 50°C is required.

■ 3 M sodium acetate, pH 5.0, may be necessary.

■ All centrifugation steps are at maximum speed (�10,000 x g, ~13,000 rpm) in a
conventional, table-top microcentrifuge.

■ Prepare diffusion buffer: 0.5 M ammonium acetate; 10 mM magnesium acetate;
1 mM EDTA, pH 8.0; 0.1% SDS.

■ A disposable plastic column or a syringe barrel containing either a Whatman®

GF/C filter or packed, siliconized glass wool will be required for each extraction.

Procedure

1. Excise the gel slice containing the DNA band with a clean, sharp scalpel.

Minimize the size of the gel slice by removing excess polyacrylamide. 

2. Weigh the gel slice. Add 1–2 volumes of diffusion buffer to 1 volume of gel 
(i.e., 100–200 µl for each 100 mg of gel).

3. Incubate at 50°C for 30 min.

4. Microcentrifuge the sample for 1 min.

5. Carefully remove the supernatant using a pipet or a drawn-out Pasteur pipet. Pass
the supernatant through a disposable plastic column or a syringe containing either
a Whatman GF/C filter or packed, siliconized glass wool to remove any residual
polyacrylamide.

6. Calculate the approximate volume of the recovered supernatant.

7. For DNA fragments <100 bp, add 6 volumes of Buffer QX1 to 1 volume of sample.
Otherwise, add 3 volumes Buffer QX1. Check that the color of the mixture is
yellow.

If the color of the mixture is orange or purple, add 10 µl 3 M sodium acetate, pH
5.0, and mix. The color should turn to yellow. 

The adsorption of DNA to QIAEX II particles is only efficient at pH �7.5. Buffer
QX1 now contains a pH indicator which is yellow at pH �7.5, and orange or violet
at higher pH, allowing easy determination of optimal pH for DNA-binding.

8. Resuspend QIAEX II by vortexing for 30 s.
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9. Add 10 µl of QIAEX II and mix. Incubate at room temperature for 10 min. 
Vortex every 2 min to keep QIAEX II in suspension. 

10. Centrifuge the sample for 30 s and remove supernatant.

11. Wash the pellet twice with 500 µl of Buffer PE.

12. Air-dry the pellet for 10–15 min or until the pellet becomes white.

Do not vacuum dry, as this may cause overdrying. Overdrying the QIAEX II pellet
may result in decreased elution efficiency.

13. To elute DNA, add 20 µl of 10 mM Tris·Cl, pH 8.5, or H2O and resuspend the 
pellet by vortexing. Incubate for 5 min at room temperature.

Elution efficiency is dependent on pH. The maximum elution efficiency is achieved
between pH 7.0 and 8.5. When using water for elution, make sure that the pH is
within this range, and store DNA at –20°C as DNA may degrade in the absence
of a buffering agent. The purified DNA can also be eluted in TE buffer (10 mM
Tris·Cl, 1 mM EDTA, pH 8.0) but the EDTA may inhibit subsequent enzymatic
reactions.

14. Centrifuge for 30 s. Carefully transfer the supernatant into a clean tube. 

The supernatant now contains pure DNA. 

15. Optional: repeat steps 13 and 14 and combine the eluates.

A second elution step will increase the yield by approximately 10–15%.
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Protocol: Desalting and Concentrating DNA Solutions
QIAEX II Gel Extraction Kit can be used to purify and concentrate DNA fragments from
40 bp to 50 kb from aqueous solutions without phenol extraction or ethanol
precipitation. Enzymes such as phosphatases, restriction endonucleases, polymerases,
as well as dNTPs, and salts are removed. For direct purification from PCR reactions,
use the QIAquick PCR Purification Kit (see Ordering Information, page 22) to recover
PCR products and efficiently remove primers. 

Important points before starting

■ The yellow color of Buffer QXI indicates a pH �7.5.

■ Add ethanol (96–100%) to Buffer PE before use (see bottle label for volume).

■ All centrifugation steps are at maximum speed (�10,000 x g, ~13,000 rpm) in a
conventional table-top microcentrifuge.

■ For DNA fragments larger than 10 kb, mix by gently flicking the tube to avoid
shearing the DNA. Do not vortex the tube.

Procedure

1. Transfer the sample to a colorless tube. Add 3 volumes of Buffer QX1 to 1 volume
of sample. 

For DNA fragments 100 bp – 4 kb; otherwise follow the table below.

Table 5. Addition of Buffer QX1

DNA fragments <100 bp Add 6 volumes of Buffer QX1

DNA fragments >4 kb Add 3 volumes of Buffer QX1 
plus 2 volumes of H2O

2. Check that the color of the sample mixture is yellow. 

If the color of the mixture is orange or purple, add 10 µl 3 M sodium acetate,
pH 5.0, and mix. The color should now be yellow. 

The adsorption of DNA to QIAEX II particles is only efficient at pH �7.5. Buffer
QX1 now contains a pH indicator which is yellow at pH �7.5, and orange or violet
at higher pH, allowing easy determination of the optimal pH for DNA-binding.

3. Resuspend QIAEX II by vortexing 30 s.

1054486_HB  22.10.2008  11:51 Uhr  Seite 17



D
es

al
tin

g 
an

d
Co

nc
en

tr
at

in
g 

D
N

A

QIAEX II Handbook   10/200818

4. Add 10 µl of QIAEX II per 5 µg of DNA and mix*. Incubate at room temperature
for 10 min. Mix every 2 min to keep QIAEX II in suspension.

5. Centrifuge the sample for 30 s and remove supernatant.

6. Wash the pellet twice with 500 µl of Buffer PE.

7. Air-dry the pellet for 10–15 min or until the pellet becomes white.

Do not vacuum dry, as this may cause overdrying. Overdrying the QIAEX II pellet
may result in decreased elution efficiency.

8. To elute DNA, add 20 µl of 10 mM Tris·Cl, pH 8.5, or H2O and resuspend the pel-
let by vortexing*. Incubate according to the table below.

Table 6. Incubation conditons

DNA fragments �4 kb Incubate at room temp. for 5 min

DNA fragments 4–10 kb Incubate at 50°C for 5 min

DNA fragments >10 kb Incubate at 50°C for 10 min

Elution efficiency is dependent on pH. The maximum elution efficiency is achieved
between pH 7.0 and 8.5. When using water for elution, make sure that the pH is
within this range, and store DNA at –20°C as DNA may degrade in the absence
of a buffering agent. The purified DNA can also be eluted in TE buffer (10 mM
Tris·Cl, 1 mM EDTA, pH 8.0) but the EDTA may inhibit subsequent enzymatic
reactions.

9. Centrifuge for 30 s. Carefully transfer the supernatant into a clean tube.

The supernatant now contains pure DNA. 

10. Optional: repeat steps 8 and 9 and combine the eluates.

A second elution step will increase the yield by approximately 10–15%.

* For fragments larger than 10 kb, resuspend the pellet by inverting and flicking the tube. Vortexing can
cause shearing of large DNA fragments.

1054486_HB  22.10.2008  11:51 Uhr  Seite 18



QIAEX II Handbook   10/2008 19

Troubleshooting Guide
This troubleshooting guide may be helpful in solving any problems that may arise. For
more information, see also the Frequently Asked Questions page at our Technical
Support Center: www.qiagen.com/FAQ/FAQList.aspx. The scientists in QIAGEN
Technical Services are always happy to answer any questions you may have about
either the information and protocols in this handbook or sample and assay technologies
(for contact information, see back cover or visit www.qiagen.com).

Comments and suggestions

Poor DNA recovery

a) Ethanol was not added to Repeat procedure with correctly prepared
concentrated Buffer PE before use Buffer PE.

b) pH of electrophoresis buffer The electrophoresis buffer has been repeatedly 
too high (binding mixture turns used or incorrectly prepared, resulting in a
orange or violett). sample pH that exceeds the buffering

capacity of Buffer QX1 and leads to
inefficient DNA binding. Add 10 µl of 3 M
sodium acetate, pH 5.0, to the sample and
mix. The color of the mixture should turn
yellow indicating the correct pH for DNA
binding. For binding mixtures with only
small color changes (slight orange color),
add the sodium acetate.

c) Inappropriate elution buffer DNA will only be eluted in the presence of
low salt buffer (e.g., 10 mM Tris·Cl, pH 8.5)
or water. Check the pH and salt concentration
of the elution buffer.

d) Incomplete solubilization Mix the tube every 2 min during the 
of gel slice in Buffer QX1 solubilization step. Large gel slices may

require a few extra minutes at 50°C to
solubilize. DNA will remain in any
undissolved agarose.

e) Low salt concentration Sufficient salt must be present during the
during adsorption adsorption step. Weigh the gel slice weight

accurately and add the appropriate amount
of Buffer QX1.
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Comments and suggestions

f) Insufficient amount of QIAEX II Enough QIAEX II must be present at the
adsorption step to bind DNA. See Table 3
on page 13 for details.

g) Buffer QX1 incompletely If Buffer QX1 is not completely removed, the
removed before wash subsequent Buffer PE washing steps may not
step with Buffer PE efficiently remove all traces of salt. The

presence of high concentrations of salt may
prevent complete elution of DNA from the
QIAEX II particles. Additionally, residual salt
may result in poor performance of the DNA
in subsequent enzymatic reactions.

h) Over-dried QIAEX II pellet Do not use a vacuum dryer to dry the QIAEX
II pellet. If pellet is dried too extensively, the
DNA may irreversibly bind to the QIAEX II
particles, resulting in decreased recovery.

i) Insufficient volume of Increase volume of elution buffer in 
elution buffer proportion to amount of extra QIAEX II

added. An optional extra elution step will
increase yield by approximately 10–15%.

j) Incorrect volume of Buffer QX1 See Table 2 on page 12 for details.
added for solubilization

DNA does not perform well in subsequent reactions

a) Incomplete removal of Salt from Buffer QX1 may be carried over
Buffer QX1 supernatant and inhibit subsequent enzymatic reactions.

Wash twice with Buffer PE.

b) Incomplete removal of Residual ethanol may reduce elution efficiency.
Buffer PE supernatant Carefully remove all Buffer PE to enable pellet

to dry sufficiently before elution.

c) Incomplete removal of QIAEX II particles may bind proteins under
QIAEX II particles after elution low salt conditions, and reduce enzyme

activity in subsequent reactions. Centrifuge
again and take the supernatant to remove all
traces of QIAEX II.

DNA contains residual ethanol 

(samples float out of wells of agarose gels)

a) QIAEX II pellet was under-dried Buffer PE was not completely removed by
drying. Dry the DNA eluate briefly in a
vacuum dryer to remove residual ethanol.
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Comments and suggestions

DNA appears to “smear” on an agarose gel.

a) Sample well is over-loaded Smiling and smearing of DNA bands may
occur when too much sample is loaded in
one well. Use less DNA per well or use a
larger well.

b) Vigorous handling of DNA Vortexing and vigorous pipetting of fragments
above 10 kb should be avoided throughout.
QIAEX II can be easily resuspended by
flicking the microfuge tube. Very large DNA
fragments can be protected from shearing
by keeping the QIAEX II pellet intact during
the washing steps. The wash buffers should
remain on the QIAEX II pellet for 5 min to
allow complete diffusion.

c) Eluate contains denatured ssDNA Denatured ssDNA appears as a smaller
smeared band on an analytical gel. Use the
eluted DNA to prepare the subsequent
enzymatic reaction but omit the enzyme. To
reanneal the ssDNA, incubate the reaction
mixture at 95°C for 2 min, and allow the
tube to cool slowly to room temperature.
Add the enzyme and proceed as usual.
Alternatively, the DNA can be eluted in
10 mM Tris buffer containing 10 mM NaCl.
The salt and buffering agent promote the
renaturation of DNA strands. However, the
salt concentration of the eluate must then be
considered for subsequent applications.
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Ordering Information

Product Contents Cat. no.

QIAEX II Gel Extraction Kit For 150 extractions*: 3 x 0.5 ml 20021
(150) QIAEX II Suspension, Buffers

QIAEX II Gel Extraction Kit For 500 extractions*: 5 x 1.0 ml 20051
(500) QIAEX II Suspension, Buffers

QIAEX II Suspension 3 x 0.5 ml QIAEX II Suspension 20902

Buffer QX1 500 ml Solubilization and 20912
Binding Buffer (with pH indicator)

Buffer PE 100 ml Wash Buffer (concentrate; 19065
final volume 500 ml)

Related products

QIAquick PCR Purification 50 QIAquick Spin Columns, 28104
Kit (50)† Buffers, Collection Tubes (2 ml)

QIAquick Gel Extraction 50 QIAquick Spin Columns, 28704
Kit (50)† Buffers, Collection Tubes (2 ml)

QIAquick Nucleotide 50 QIAquick Spin Columns, 28304
Removal Kit (50)† Buffers, Collection Tubes (2 ml)

MinElute PCR Purification 50 MinElute Spin Columns, Buffers, 28004
Kit (50)† Collection Tubes (2 ml)

MinElute Gel Extraction 50 MinElute Spin Columns, Buffers, 28604
Kit (50)† Collection Tubes (2 ml)

MinElute Reaction Cleanup 50 MinElute Spin Columns, Buffers, 28204
Kit (50)† Collection Tubes (2 ml)

All kits are intended for molecular biology applications. These products are neither
intended for the diagnosis, prevention, or treatment of a disease, nor have they been
validated for such use either alone or in combination with other products.

* Routine purifications from gel slices >100 mg which contain fragments <100 bp or where the gels contain
>2% agarose require additional Buffer QX1 to perform the full number of extractions.

† Larger kit sizes/formats available; see www.qiagen.com.
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Trademarks: QIAGEN®, QIAEX®, QIAquick®, MinElute® (QIAGEN Group); Whatman® (Whatman International Ltd.).

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are not to be considered
unprotected by law.

Purchase of this product is not accompanied by a license under patents owned by Roche Molecular Systems, Inc. and F. Hoffmann-
La Roche Ltd. No rights to real-time PCR or to any primers, probes or pathogens are conveyed expressly, by implication or by estop-
pel.

Limited License Agreement

Use of this product signifies the agreement of any purchaser or user of the QIAEX II Gel Extraction Kit to the following terms:

1. The QIAEX II Gel Extraction Kit may be used solely in accordance with the QIAEX II Handbook and for use with components
contained in the Kit only. QIAGEN grants no license under any of its intellectual property to use or incorporate the enclosed
components of this Kit with any components not included within this Kit except as described in the QIAEX II Handbook and
additional protocols available at www.qiagen.com.

2. Other than expressly stated licenses, QIAGEN makes no warranty that this Kit and/or its use(s) do not infringe the rights of
third-parties.

3. This Kit and its components are licensed for one-time use and may not be reused, refurbished, or resold.

4. QIAGEN specifically disclaims any other licenses, expressed or implied other than those expressly stated.

5. The purchaser and user of the Kit agree not to take or permit anyone else to take any steps that could lead to or facilitate any
acts prohibited above. QIAGEN may enforce the prohibitions of this Limited License Agreement in any Court, and shall
recover all its investigative and Court costs, including attorney fees, in any action to enforce this Limited License Agreement
or any of its intellectual property rights relating to the Kit and/or its components.

For updated license terms, see www.qiagen.com.

© 2008 QIAGEN, all rights reserved.
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Sample & Assay Technologies

www.qiagen.com

Australia ■ Orders 03-9840-9800 ■ Fax 03-9840-9888 ■ Technical 1-800-243-066

Austria ■ Orders 0800/28-10-10 ■ Fax 0800/28-10-19 ■ Technical 0800/28-10-11

Belgium ■ Orders 0800-79612 ■ Fax 0800-79611 ■ Technical 0800-79556

Brazil ■ Orders 0800-557779 ■ Fax 55-11-5079-4001 ■ Technical 0800-557779

Canada ■ Orders 800-572-9613 ■ Fax 800-713-5951 ■ Technical 800-DNA-PREP (800-362-7737)

China ■ Orders 0086-21-3865-3865 ■ Fax 0086-21-3865-3965 ■ Technical 800-988-0325, 800-988-0327

Denmark ■ Orders 80-885945 ■ Fax 80-885944 ■ Technical 80-885942

Finland ■ Orders 0800-914416 ■ Fax 0800-914415 ■ Technical 0800-914413

France ■ Orders 01-60-920-926 ■ Fax 01-60-920-925 ■ Technical 01-60-920-930 ■ Offers 01-60-920-928

Germany ■ Orders 02103-29-12000 ■ Fax 02103-29-22000 ■ Technical 02103-29-12400

Hong Kong ■ Orders 800 933 965 ■ Fax 800 930 439 ■ Technical 800 930 425

Ireland ■ Orders 1800-555-049 ■ Fax 1800-555-048 ■ Technical 1800-555-061

Italy ■ Orders 02-33430-420 ■ Fax 02-33430-426 ■ Technical 800-787980

Japan ■ Telephone 03-6890-7300 ■ Fax 03-5547-0818 ■ Technical 03-6890-7300

Korea (South) ■ Orders 1544 7145 ■ Fax 1544 7146 ■ Technical 1544 7145

Luxembourg ■ Orders 8002-2076 ■ Fax 8002-2073 ■ Technical 8002-2067

Mexico ■ Orders 01-800-7742-639 ■ Fax 01-800-1122-330 ■ Technical 01-800-7742-639

The Netherlands ■ Orders 0800-0229592 ■ Fax 0800-0229593 ■ Technical 0800-0229602

Norway ■ Orders 800-18859 ■ Fax 800-18817 ■ Technical 800-18712

Singapore ■ Orders 65-67775366 ■ Fax 65-67785177 ■ Technical 65-67775366

Spain ■ Orders 91-630-7050 ■ Fax 91-630-5145 ■ Technical 91-630-7050

Sweden ■ Orders 020-790282 ■ Fax 020-790582 ■ Technical 020-798328

Switzerland ■ Orders 055-254-22-11 ■ Fax 055-254-22-13 ■ Technical 055-254-22-12

UK ■ Orders 01293-422-911 ■ Fax 01293-422-922 ■ Technical 01293-422-999

USA ■ Orders 800-426-8157 ■ Fax 800-718-2056 ■ Technical 800-DNA-PREP (800-362-7737)
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